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(54) Improved check reader 

(57) The present invention is an improved check 
reader which, in addition to having magnetic ink char- 
acter recognition capabilities, includes image sensing 
capabilities. A compact housing is provided which re- 
ceives a document. Mounted on the housing are an im- 
aging assembly, and a magnetic ink character reader, 
which form an indicia-determining unit, and a transport 
mechanism for transporting the indicia-determining unit 



and a received document relative to one another The 
check reader further includes a data format engine in 
communication with the indicia-determining unit. When 
a document and the indicia-determining unit are trans- 
ported relative to one another, the data-format engine 
captures a first electronic representation of indicia 
formed on the received document, and a second elec- 
tronic representation of magnetic ink indicia on the re- 
ceived document. 
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Description 

Background of the Invention: 

Field of the Invention: 

The present invention relates generally to check 
readers and more particularly a check reader having im- 
age sensing capabilities in addition to magnetic ink char- 
acter recognition capabilities. 

Description of Background: 

When a patron presents a check to a clerk at a bank 
or store, the clerk typically enters the account number 
of the patron and the check number of the check by hand 
into the computer system of the bank or store. Aside 
from being tedious and time consuming, this process in- 
evitably leads to entry errors. 

Recently, compact and portable table top devices, 
known as "check readers" have become available which 
are useful in reading checks. This type of device in- 
cludes a housing having a slot for receiving a check, and 
a transport mechanism which transports checks through 
the slot at a known speed. Check readers read informa- 
tion from a check by a process of magnetic ink character 
recognition (MICR) . Standard MICR character font 
characters printed on the check are read by a magnetic 
read head mounted in the housing which is biased to 
remain in constant contact with a check passing through 
the slot. A permanent magnet mounted in the housing 
magnetizes the MICR characters before the characters 
are read by the read head. An example of a check reader 
of this type is the series ST8300 check reader manufac- 
tured by Welch Allyn, Inc. of Skaneateles, NY 

Currently available check readers have greatly im- 
proved the processing of checks at the initial status of 
check processing. Where they have been implemented, 
check readers have improved the speed and ease with 
which the account number present on a check in mag- 
netic ink is input Into a data collection system and have 
essentially eliminated the problem of entry error. 

However, significant problems with the processing 
of checks at local banks and retail stores remain. For 
example, current check reading devices do not address 
the problem of presentment fraud, wherein the endorser 
or presenter of a check fraudulently holds herself out as 
the payee of the check. 

There exists a need for a low cost, compact device 
which in addition to providing efficient reading of the ac- 
count and check numbers imprinted on the check, is 
equipped to resolve additional problems commonly en- 
countered in the initial stages of check processing, in- 
cluding the problem of presentment fraud. 

Summary of the Invention: 

According to its major aspects and broadly stated. 



the present invention is an improved check reader hav- 
ing image sensing capabilities in addition to magnetic 
ink character recognition capabilities. While the present 
invention is especially useful for determining indicia el- 
5 ements of a check, which by convention normally have 
both MICR and non-MICR characters, it will be well un- 
derstood that the present invention is useful for deter- 
mining MICR or non-MICR indicia elements formed on 
any document comprised of paper or other indicia-car- 

^0 rying substrate. 

The check reader of the invention is preferably 
housed in a compact housing, and is adapted for use 
on a table top. The housing includes a slot for receiving 
a check, and a transport mechanism for transporting a 

ts check relative to the check reader's indicia-determining 
components. When a check is passed through the slot, 
magnetic ink characters printed on the check are read 
by a magnetic read head which is mounted on the hous- 
ing to remain in contact with the check. The housing fur- 

20 ther includes a permanent magnet which magnetizes 
magnetic ink characters of the check so that the char- 
acters can be read by the read head. 

Magnetic image character recognition (MICR read- 
ing) requires that characters being read are printed us- 

25 ing magnetic ink. Because characters being read by 
MICR reading cannot be successfully altered using con- 
ventional ink, reading of a check using a MICR reader 
provides an important security advantage. 

In addition to having a MICR read head, a check 

30 reader according to the present invention has mounted 
in its housing an imaging assembly. The imaging as- 
sembly can be adapted to sense any indicia printed on 
the check including and in addition to the MICR charac- 
ters encoding an account number, check number, bank 

35 routing number, amount field, and other MICR informa- 
tion. The check reader of the present invention, there- 
fore, can perform both MICR reading and imaging as- 
sembly imaging. MICR "Reading" shall herein refer to 
the process of determining character type of a magnetic 

40 ink character with use of a magnetic read head. "Imag- 
ing" shall herein refer to the process of capturing indicia 
elements present on a document in an electronic format 
with use of an imaging assembly. 

The imaging assembly of the housing includes an 

45 image sensor, a source of illumination, and optics for 
directing light to the image sensor 

The image sensor may be a visible light or infrared 
(I R) type image sensor in a single element, linear, or ma- 
trix array available in various technologies. The imaging 

50 assembly may also be an illumination array comprising 
a rastering laser or laser array detected either by a sin- 
gle or multiple array of detectors. 

In one embodiment of the invention, an imaging as- 
sembly having a single element type scan image sensor 

55 is mounted on the housing proximate the slot, and im- 
ages one dimensional symbols printed on the check. 
Such one dimensional images can include bar code 
symbols. In this type of embodiment, a bar code symbol 
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is printed on the check and can be nnade to represent 
specific information about the check or about the patron. 
When the imaging assembly is a one dimensional man- 
ual scan type imaging assembly, the bar code symbol 
is printed In a predetermined orientation on the check 
so that the entire length of the bar code symbol passes 
across the single element scan imaging assembly when 
the check is transported through the slot. 

In another embodiment of the invention, an imaging 
assembly having a multiple element scan type one di- 
mensional image sensor is mounted on or in the check 
reader housing proximate the check receiving slot. 
When a multiple element imaging assembly is imple- 
mented in a check reader, a central processor which co- 
ordinates the speed and position of the check, and 
which controls the scanning of the imaging assembly, 
can be adapted to control scanning of the imaging as- 
sembly so that the imaging assembly can acquire and 
store processable representations of two dimensional 
images using only a one dimensional sensor. 

The central processor coordinating imaging and 
MICR reading of a check can be disposed in or on the 
housing that houses the MICR reader and the imaging 
assembly, or may be positioned at a location remote 
from the housing. 

An imaging assembly of the housing can be adapt- 
ed to Image a portion of or an entire document passing 
through the check reader Supplementary image sen- 
sors can be provided for imaging indicia elements of a 
document in addition to those indicia imaged by a first 
imaging assembly. In one embodiment of the Invention, 
image sensors of the housing are disposed opposite 
one another to image check indicia on either side of the 
check during a single transport of the check through the 
housing. 

The transport mechanism of the invention trans- 
ports a check received in the housing relative to the 
check reader's indicia-determining components, i.e. the 
reader's MICR reader and imaging assembly. The indi- 
cia determining components may be transported across 
a stationary received check, or a check may be trans- 
ported across stationary indicia-determined compo- 
nents. Alternatively, both a check, and a reader's indicia- 
determining components may be moved in opposite di- 
rect bns toward one another to provide relative move- 
ment of a check and a check reader's indicia determin- 
ing components. 

The transport mechanism of the housing normally 
transports a check at one predetermined constant 
speed or at two discrete predetermined constant speeds 
depending upon application and the type of imaging as- 
sembly which is installed in the housing. MICR readers 
transport a check at a constant transport speed. This 
constant transport speed ranges from about 9 in./sec to 
about 50 in./sec and varies depending on the type of 
MICR reader If the imaging assembly can generate sat- 
isfactory resolution at a transport speed sufficient for 
MICR reading, then the transport mechanism can trans- 



port a check at a single speed. If, however the imaging 
assembly cannot generate a satisfactory resolution at 
the MICR reader speed, then the transport mechanism 
must transport the check at two speeds: A first speed 
5 for performing MICR reading and a second speed for 
performing imaging assembly imaging. 

A two speed transport mechanism can be provided 
by a coordinated system of rollers. A first roller receives 
a check, transports the document at a first speed and 

10 passes the check to a second roller which receives the 
check and transports it at a second speed. If the check 
reader Is made to accommodate variously-sized 
checks, then a third middle roller passes the check to 
the second roller 

The second roller may transport the check in the 
same direction as the first roller, or in a direction oppo- 
site that of the first roller Orientation of the rollers and 
the path of the check are not critical. The rollers may be 
made to transport a check, for example, in a generally 

20 horizontal direction, a generally vertical direction, or 
along a U-shaped path. The transport mechanism, in 
addition, can be made to transport a check through a 
housing in a second backward direction after it is trans- 
ported, partially or all the way through a housing in a 

25 first, forward direction. In this embodiment, the MICR 
reader and the imaging assembly can be employed to 
redundantly read and image a check as it is passed 
though the housing in a backward direction. 

In addition to or as an alternative to passing a doc- 

30 ument by a system of rollers, the transport mechanism 
can transport a document with use of an air transport 
system wherein the document is supported by air as It 
moves across the read head and the imaging assembly. 
A document can also be transported by the force of grav- 
es ity. For example, in one possible design, a document Is 
imaged and read as it falls downward through a verti- 
cally oriented feed path. 

Under certain circumstances, an Indicia element 
printed on a check can be imaged while a check is trans- 

"fo ported manually. In particular if the imaging assembly 
images a symbol which is decoded, then synchronous 
transport of the document is not required, and indicia 
may be imaged during manual transport. An indicia el- 
ement on a document can be imaged during manual 

45 transport by installing an imaging assembly in the path 
of a document forward of a document receiver roller. 
With this configuration, indicia printed toward an edge 
of a document will be imaged while it is manually trans- 
ported across an Imaging assembly before it is received 

50 in a roller 

When a document is manually loaded into a check 
reader the document travels asynchronously at low 
transport speeds of less than about 1 in./sec. A benefit 
of this low transport speed is that a high resolution com- 

55 puter processable image can be captured using a low 
scan rate, low cost Imaging assembly and at a lower da- 
ta rate. 

The present Invention may be utilized In a variety of 
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applications. Hardware and software adaptions of the 
present invention may vary depending upon application. 

In one nnajor application of the present invention, 
the check reader performs full check imaging for archiv- 
ing purposes. A full check image can be downloaded to s 
a record- keeping facility, thereby alleviating the need for 
further check imaging procedures. When an imaging as- 
sembly of the check reader performs full check imaging, 
the optics associated with the imaging assembly and the 
imaging assembly must be coordinated so that the im- to 
aging assembly images a complete width of a check. 
Further, the transport mechanism is adapted to assure 
that the entire document is transported at a constant 
speed across the imaging assembly. 

In another application of a check reader according is 
to the invention, the check reader is used in combination 
with specialized check indicia in an improved check 
reading system. In the improved check reading system, 
a two dimensional or a stacked one dimensional porta- 
ble data file bar code symbol such as PDF 417(PDF) is 20 
printed on a check. The symbol is of a type that repre- 
sents the image of the person authorized to present the 
check. When the check reader imaging assembly sens- 
es a PDF symbol, software associated with the symbol 
is activated to process the symbol and generate, for 2S 
identification verification purposes, a near-photograph 
quality image of the person authorized to present the 
check. Display of this near photograph quality image 
may be made by a display component formed in the 
check reader housing, or by a display component of a 30 
remote system. In this application, the optics and the 
imaging assembly need only image the specific area of 
a check having the symbol, and the check may be trans- 
ported manually during image sensing. 

In another application of the invention, an imaging 3S 
assembly is positioned in the check reader housing to 
image the hand-written dollar amount written in the dol- 
lar amount box of the check. With appropriate character 
recognition software for processing the hand written nu- 
meral image, the imaging assembly can be made to au- 40 
tomatically read the dollar amount of the check, thereby 
eliminating the initial check processing step of manually 
entering the dollar amount of a check into the computer 
system of a bank or store. 

In a related application, an imaging assembly is pro- "ts 
vided which images the hand-written text image from the 
dollar amount line of the check. The imaging assembly 
imaging the dollar amount line of a check may be, for 
example, a full width imaging assembly having optics 
for imaging the full width of a check, a large imaging so 
assembly which images both the dollar amount line and 
the dollar amount box, or a dedicated imaging assembly 
which images the dollar amount line only. Imaging of the 
dollar amount line can be used in place of or as a sup- 
plement to imaging the dollar amount box of a check so ss 
that the check processing step of entering the dollar 
amount of a check by hand will be eliminated. 

In yet another application, an imaging assembly 



mounted in a check reader is utilized to image the sig- 
nature line of a check. Where an imaging assembly is 
positioned to image the signature field, the scanned im- 
age is preferably processed by signature processing 
software of the type which produces a numerical code 
that varies depending on highlight features of the signa- 
ture. The numerical code generated by scanning and 
processing the signature image is then compared to a 
numerical signature code for the patron which has been 
printed on the check or which has been entered into the 
computer system of the bank or store. 

A major feature of the present invention is the com- 
bination, in a compact housing, of a MICR reader and 
an imaging assembly. The combination of these two 
components provides benefits which would not be real- 
ized with either component operating independently. 
The MICR reader determines the identity of difficult-to- 
counterfeit MICR characters, while the imaging assem- 
bly can be adapted to generate a computer-processable 
representation of any document indicia element. Data 
generated by the MICR reader and the imaging assem- 
bly are processed in combination for improved check 
reader performance in various possible check verifica- 
tion applications, as discussed herein. 

Another important feature of one embodiment of the 
invention is the transport mechanism having two trans- 
port speeds: A MICR transport speed for performing 
MICR reading, and an imaging transport speed for per- 
forming imaging assembly imaging. The two speed 
transport mechanism allows the present invention to be 
made using a low scan rate, low cost imaging assembly. 

Still another important feature of a certain embodi- 
ment of the invention is the adaption of the imaging as- 
sembly of the housing to capture an image while the 
check is transported manually relative to the housing . 
The manual imaging embodiment allows use of a low 
cost imaging assembly In a check reader having a two 
speed transport mechanism, wherein one of the speeds 
is provided by manual transport. 

These and other features of the invention will be- 
come clear to those skilled in the art from a careful read- 
ing of the Detailed Description of the Preferred Embod- 
iments in connection with the referenced drawings. 

Brief Description of the Drawings: 

In the Drawings, wherein like numerals indicate 
same elements throughout the views. 

Fig. 1 is a partially cutaway side view of a check 
reader according to the invention, illustrating the 
check reader's internal components; 
Fig. 2 is a plot of resolution v. transport speed for 
image sensors having various scanning rates; 
Fig. 3 is a block diagram illustrating electrical con- 
nections between hardware elements of a check 
reader according to the invention; 
Figs. 4a and 4b comprise a flow diagram illustrating 
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operation of a check reader having a multiple ele- 
ment high scan rate imaging assembly installed 
therein; 

Fig. 5 is a functional diagram ot check reader ac- 
cording to the invention having a two speed trans- 
port mechanism; 

Fig. 6a and 6b comprise a flow diagram illustrating 
operation of a check reader according to the inven- 
tion having a two speed transport mechanism; 
Fig. 7 is a perspective view of a manual imaging 
check reader according to the invention; 
Figs. 8a and 8b comprise a flow diagram illustrating 
operation of a manual imaging check reader ac- 
cording to the invention; 

Fig. 9a shows a check and various bar code sym- 
bols imaged at a resolution of about 20 dots per 
inch; 

Fig. 9b shows a check an various bar code symbols 
imaged at a resolution of about 50 dots per inch; 
Fig. 9c shows a check and various bar code sym- 
bols imaged at a resolution of about 200 dots per 
inch; 

Fig. 10a is a block diagram of single bit quantizer 
for providing a data acquisition and reduction func- 
tion; 

Fig. 1 0b is a block diagram of an eight bit, A/D 2 bit 
resolution quantizer for providing a data, acquisition 
and reduction function; 

Fig. 10c is a block diagram of a full eight bit quan- 
tizer for providing a data acquisition and reduction 
function; 

Fig. 1 1 is a block diagram of a check reading system 
having a check reader according to the invention as 
a component thereof. 

Detailed Description of the Preferred Embodiments: 

Fig. 1 shows one embodiment of a check reader ac- 
cording to the invention. Check reader 10 includes a 
housing 1 2 having a loading platform 1 4 which, together 
with a detachable cover 16, defines an inlet slot 18 
through which a document may be fed into the reader 
Housing 12 also defines a check outlet slot 20 though 
which a check may exit the housing after being read and 
imaged. The feed path followed by a check that is mov- 
ing through reader 10 is indicated by the dotted line la- 
beled 22 in Fig. 1 . It will be understood that certain con- 
ventional structures that serve to guide the check 
smoothly along path 22 have been omitted for the sake 
of clarity. 

To the end that a check may be driven through hous- 
ing 12 and read, reader 10 includes a drive roller 30 and 
a magnetic read head 35 between which a check passes 
while moving along path 22. Read head 35 is preferably 
mounted on a bracket 40 that pivots about an axis 42 
and is biased by spring 44, thereby maintaining contact 
between head 35 and roller 30. For satisfactory MICR 
reading, read head 35 should, but does not have to re- 



main in contact with the document being read. Insofar 
as it aids in the movement of a document relative to read 
head 35, roller 30 partially defines a transport mecha- 
nism of housing 12. The ink magnetization that enables 
s the characters printed on the check to be read by read 
head 35 is preferably produced by a permanent magnet 
45 under which a check passes immediately prior to its 
being exposed to read head 35. Position detectors, 50 
and 55 are used to determine the positioning of a check 

10 in reader 10 during transport of a check through reader 
10. First position detector 50 indicates that a check has 
been inserted into reader 1 0 and second position detec- 
tor 55 indicates that a check has exited reader 60. Po- 
sition detectors 50 and 55 may be provided by, for ex- 

75 ample, by a photo emitter and detector pair. 

In addition to having a MICR read head 35 for read- 
ing magnetic ink characters printed on a check, the 
check reader of the present invention includes an imag- 
ing assembly 60 for use in generating computer proc- 

20 essable representations of indicia printed on a check. 
Imaging assembly 60 includes an image sensor, a 
source of illumination, and optics for directing light to the 
image sensor The image sensor of imaging assembly 
60 may be a visible light or infrared (IR) type image sen- 

25 sor in a single element, linear, or matrix array available 
in various technologies including CCD, CMOS, NMOS, 
PMOS, CID and CMD technologies. Imaging assembly 
60 may also be an illumination array comprising a ras- 
tering laser or laser array detected either by a single or 

30 multiple array of detectors. 

Imaging assembly 60 is mounted to housing 12 
such that imaging assembly 60 is proximate feed path 
22. In the embodiment of Fig. 1 , imaging assembly 60 
is fixedly attached to mounting bracket 56 which is bi- 

35 ased by spring 46 so that imaging assembly 60 remains 
in contact with second roller 31, thereby biasing a doc- 
ument received in reader 10 against roller 31 to allow 
transport of the document by second roller 31. Imaging 
assembly 60 need not be in contact with a document for 

40 imaging of the document, but a document should be bi- 
ased against roller 31 for satisfactory transport of the 
document by roller 31. A document can be biased 
against roller 31 by a mechanical component other than 
imaging assembly 60. Preferably, a single motor is 

45 made to drive first and second rollers 30 and 31 . 

Second roller 31 of the embodiment of Fig. 1 trans- 
ports a document received in roller at a constant speed 
across imaging assembly 60, and thereby facilitate full 
text document imaging. A constant, synchronous trans- 

50 port speed is normally required for applications other 
than decoding applications. It is seen that if second roller 
31 is deleted, then a document received in reader 10 
will not be transported across imaging assembly 60 at 
a constant speed. Second roller 31 and spring 46 may 

55 be deleted in cases where a constant transport speed 
is not required. For example roller 31 and spring 46 may 
be deleted if reader 10 is not required to image the full 
length of a document or if indicia at the distal end of a 



5 



EP 0 791 893 A2 



10 



document are symbology indicia requiring decoding. 

It is seen in the reader shown in Fig. 1 that the trans- 
port mechanism of housing 12 transports a check 
through a reader relative to indicia determining compo- 
nents of the housing (namely MICR reader 35 and im- 
aging assembly 60) by transporting a check across sta- 
tionary indicia-determining components, which thereby 
enables MICR reading and imaging assembly imaging 
of indicia printed on a check. Skilled artisans will recog- 
nize, however, that relative movement between a doc- 
ument and an indicia-determining mechanism can be 
provided by alternative arrangements of mechanical 
components. For. example, a housing can be provided 
wherein a document is received in a stationary receiving 
location and wherein a carrier bracket containing a 
MICR reader and an imaging assembly is transported 
relative to a stationary document. A MICR reader and 
an imaging assembly can be moved independently and 
at different times across a stationary document. A hous- 
ing can also be provided wherein a check and indicia- 
determining components are both made moveable to 
provide relative movement therebetween. 

In one embodiment of a check reader according to 
the invention, imaging assembly 60 includes a single el- 
ement type scan image sensor, and reads one dimen- 
sional symbols printed on the check. Such one dimen- 
sional images can include bar code symbols. In this type 
of embodiment, a bar code symbol is printed on the 
check and can be made to represent specific informa- 
tion about the check or about the patron. When the im- 
aging assembly includes a single element type image 
sensor, the bar code symbol is formed in a predeter- 
mined orientation on the check so that the entire length 
of the bar code symbol passes across the single ele- 
ment scan imaging assembly when the check is trans- 
ported through reader 10. A data format engine, coordi- 
nated with the scanning of the imaging assembly, cap- 
tures a representation of the symbol in an electronic for- 
mat and decodes the symbol utilizing an available de- 
coding technology. 

In another embodiment of the invention, imaging 
assembly 60 includes a multiple element scan type one 
dimensional image sensor. When an imaging array in- 
cluding a multiple element image sensor is implemented 
in a check reader, a data format engine coordinating with 
the scanning of the imaging assembly is adapted to cap- 
ture processable representations of two dimensional im- 
ages using only a one dimensional imaging assembly. 

The particular type of imaging assembly implement- 
ed in reader 10 determines whether certain additional 
components need to be included in the invention. In gen- 
eral, if imaging assembly 60 of housing 12 can generate 
a computer-processable image of satisfactory resolu- 
tion while a check is moved relative to imaging assembly 
at a transport speed sufficient for MICR reading, then 
the transport mechanism of the check reader can be a 
single speed transport mechanism. If, however, imaging 
assembly 60 will not generate an image of satisfactory 



resolution when transported relative to a check at a 
transport speed sufficient for MICR reading, then reader 
10 requires a two speed transport mechanism, or a 
transport mechanism that accommodates imaging dur- 

5 ing manual feeding of a check. In a check reader having 
a two-speed transport mechanism, the check reader 
performs MICR reading when a check is transported at 
"MICR" transport speed and performs image sensing 
when the check is transported at an "imaging" transport 

10 speed. 

In the direction transverse to the direction of trans- 
port, resolution of an image generated by an imaging 
assembly is determined by the number of pixels in the 
imaging assembly and the width of the imaged space. 

IS The resolution of an image generated by an imaging as- 
sembly in the direction of transport, meanwhile, is a 
function of the scanning rate of the imaging assembly 
and of the transport speed. Transport-direction imaging 
assembly resolution, in dots per inch, can be calculated 

20 according to: 



Resolution = 



Scan Rate 
Transport Speed 



Equation 1 



25 where scan rate is given in scans per second, and trans- 
port speed is given in inches per second. 

Fig. 2 shows a plot correlating transport -direct ion 
resolution with transport speed for image sensors hav- 
ing various scanning rates. The resolution required for 

30 satisfactory functioning of the present invention varies 
widely depending on application. For example, if the 
check reader will be used to determine simply whether 
or not a signature is present on check, then a resolution 
of 20 dots per inch, as illustrated in Fig. 9a, may be suf- 

3S ficient for such application. For human eye recognition, 
a resolution on the order of 50 dots per inch, as illustrat- 
ed in Fig. 9b will normally be sufficient. For software- 
implemented character recognition, the resolution 
should be at least about 200 dots per inch, as illustrated 

40 in Fig. 9c. In most software character recognition appli- 
cations, indicia elements are imaged to a resolution of 
at least about 400 dots per inch. 

For decoding of imaged bar code symbols of certain 
bar codes symbologies the resolution requirements are 

45 even greater. In order to properly detect edges of a high 
density bar code symbol, the imaging assembly should 
be capable of imaging at least to a resolution of about 
1 .3 mils (equivalent to 745 dots per inch). 

A document must be transported at a relatively high 

so transport speed for proper MICR reading of MICR char- 
acters printed on the document. The transport speed of 
a check in a standard check reader having MICR reader 
capabilities ranges between about 9 inches per second 
and about 50 inches per second. In the Welch Allyn 

55 ST8300 check reader, transport speed is about 1 0 inch- 
es per second. A high transport speed is required for 
MICR reading because the MICR read head is used to 
detect the rate of change of magnetic flux and to output 
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a voltage related to this rate of change. Therefore, an 
increased read rate yields a greater signal to noise ra- 
tion, desirable for MICR reading. The transport speed 
required tor MICR reading nnay be lowered by a more 
effective MICR reading methodology. 

Referring to Fig. 2, the imaging assembly scan rate 
required for adequate resolution of a computer-process- 
able image depends on the transport speed with which 
a document is transported relative to the imaging as- 
sembly. When transported at a typical MICR speed of 
10 inches per second, it is seen that imaging assembly 
60 of reader 10 must have a scan rate of about 500 
scans per second to generate a 50 dot per inch resolu- 
tion sufficient to allow human eye character recognition, 
a scan rate of about 2000 scans per second to generate 
a 200 dot per inch resolution adequate for character rec- 
ognition, a scan rate of about 4000 scans per second to 
generate a 400 dot per inch resolution sufficient for 
standard software character recognition algorithms, and 
a scan rate of about 8000 scans per second to generate 
a 1.3 mil resolution sufficient for decoding of many bar 
code symbologies. Fig. 9a illustrates a the result of im- 
aging a document using 200 scan per second imaging 
assembly which is transported at a transport rate of 
about 10 inches per second. It is seen that images gen- 
erated by the imaging assembly are not recognizable to 
the naked eye, much less processable by a computer in 
a software-aided character recognition algorithm. The 
resolution may be sufficient, however, to determine, for 
example, whether or not a signature is present on a doc- 
ument. 

It is seen from the above that in order to make a 
single speed check reader which adequately images 
document indicia elements while a document is trans- 
ported at a standard MICR transport speed of about 10 
inches per second, imaging assembly 60 will normally 
be selected to have a scan rate of about 500 scans per 
second or higher depending on application. 

Check reader 10 of Fig. 1 having two closely spaced 
transport rollers 30 and 31 , or which may have only one 
roller 30 transport a document at a single constant trans- 
port speed. Operation of a check reader having a single 
speed transport mechanism is described in detail with 
reference to Fig. 3 showing a block diagram of the hard- 
ware components of a single speed or multiple speed 
check reading system, and Figs. 4a and 4b showing a 
flow diagram illustrating operation of a check reader 
having a single speed transport mechanism. 

System 62 includes preferably a data format engine 
64 which may comprise a central processing unit 66 and 
memory devices. Such memory devices, as is well 
known to skilled artisans, may include a random access 
memory (RAM) device generally for storing data ac- 
quired during operating of the system and a read-only 
memory (ROM) device generally for storing a computer 
program controlling transfers of data carried out by the 
central processing unit. 

In general, processor 66 continuously reads posi- 



tion sensors 68 (shown as 50 and 55 in Fig. 1 ) to deter- 
mine the position of the document in the check reader, 
and generates control signals which control operation 
of transport motor 70 depending on the position of the 
5 document. Position sensors 68 can also be made to in- 
terrupt operation of system 62. Transport motor may be 
a step motor which rotates in response to control signals 
in discreet phases. In a moving phase, the motor rotates 
a predetermined number of degrees. In a rest phase, 
10 the motor is motionless. For improved image quality, a 
document which is transported though check reader of 
the invention is imaged while the motor is in a rest 
phase. During operation, the move and rest phases will 
occur rapidly, and the amount of movement of motor 70 
during each move phase will be small such that step mo- 
tor 70 will have the appearance of moving continuously. 
Motor control block 73 includes circuitry for controlling 
transport motor 70, which may be a simple single stage 
motor or a step motor 

20 In addition to generating control signals for control- 
ling motor 70, control processor 66 generates control 
signals instructing MICR reader 72 to begin MICR read- 
ing magnetic characters of the document, and for in- 
structing imaging assembly 60 to begin imaging check 

25 indicia. MICR reader 72 generates an analog signal hav- 
ing a discemable leading edge when read head 35 of 
reader passes across or is passed across a magnetized 
magnetic character Processor 66 periodically samples 
the output of MICR analog to digital (A/D) converter 74. 

30 preferably at a sample rate of about 60 count pulses per 
character, and stores a digital representation of the an- 
alog signal in a memory device of data format engine 
64. After an entire magnetic ink character string is MICR 
read, this digital representation is processed to identify 

35 the characters of the string on the basis of leading edge 
strength. Imaging assembly 60 generates an analog sig- 
nal indicating the voltage output of an array of pixels. At 
a sampling rate that may depend on the imaging assem- 
bly scan rate, processor 66 reads and stores in a mem- 

40 ory device of data format engine 64 the output of imag- 
ing assembly analog to digital converter 76. As indicated 
by 78. high speed data reduction can be employed to 
reduce data quantity, rate, and storage requirements of 
data format engine 64 in consideration of the number of 

^5 bits of quantiziation. More than one control processor 
can be employed to MICR read and image document 
indicia. 

Fig. 10a depicts a single bit quantizer 86 having an 
imaging assembly 60. an automatic gain control (AGC) 

so 82, and an analog to digital converter 84. Single bit 
quantizer 86 employs a Huffman, or other type of run 
length encode scheme, as indicated at 85 to implement 
a data reduction function. Fig. 10b illustrates a 2 bit res- 
olution 8 bit quantizer 87 having an amplitude mapping 

55 circuit 88 and a Huffman or other type of run length en- 
coder 91 for providing a data reduction function. Fig, 
10c, meanwhile, illustrates an 8 bit quantizer 89 which 
does not include data reduction circuitry. Skilled artisans 
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will recognize the tradeoffs between data rate and stor- 
age in the exannples shown in Figs. 10a, 10b, and 10c. 

Reference will now be made specifically to flow di- 
agram of Figs. 4a and 4b, illustrating operation of a 
check reader according to the invention having a single 
speed transport mechanism. After the system is pow- 
ered up at step 100 processor 66 repeatedly reads po- 
sition detector 55 at step 1 02 to determine if a document 
has been inserted into the check reader When position 
detector 50 determines that a check has been Inserted, 
transport motor 70 is started up at step 1 04 and imaging 
assembly 60 is turned on at step 106. Transport roller 
30 then receives the document, and transports the doc- 
ument through check reader 10. 

While the document is transported through the 
check reader, MICR characters are f^lCR read, and in- 
dicia elements are imaged. At step 108 a voltage indi- 
cating a data point on a MICR reader analog waveform 
is read from MICR analog-to-digital converter 74, and at 
step 110 the data point is stored in a memory device. At 
step 112, processor 66 reads the output of converter 76, 
and at step 1 1 6 the digitized waveform indicating the pix- 
el array output of imaging assembly 60 is stored in a 
memory device. Step 118 determines if the end of a 
check has been reached, a state condition achieved 
when neither first position 50 detector nor second posi- 
tion 55 detector detects the presence of a document in 
reader 10. At step 1 20 the motor is stopped, and at step 
1 22 the imager is turned off. The check reader operated 
according to the flow diagram of Fig. 5a and 5b is a con- 
tinuous single-stage, single-speed motor. Therefore, 
there is no intervening control of motor 70 during the 
image capture, and MICR read process. 

In step 124 processor 66 processes data points 
generated by MICR reader 72 to determine the identity 
of characters in the MICR character string on the basis 
of the leading edge strength of the digitized analog 
waveforms generated by magnetic read head 35. 

At step 126 stored images generated by imaging 
assembly 60 are subjected to further processing. Such 
further processing which is discussed elsewhere in 
greater detail herein may Include, but is not limited to: 
Archiving of the stored data, wherein the stored images 
are transmitted to a permanent storage location; soft- 
ware-aided character recognition, for example, in the 
case where handwritten characters of the check require 
identification; and symbol decoding, for example, in the 
case where the identity of a bar code symbology is de- 
termined. 

In the embodiment just described, imaging and 
MICR reading are possible in a check reader having a 
single speed transport mechanism by virtue of the fact 
that an imaging assembly having a high scan rate image 
sensor is installed therein which can generate an image 
of satisfactory resolution when a check is transported 
relative to a MICR at a high transport speed. However, 
implementation of a high scanning rate image sensor 
can be undesirable in view of the high cost of such image 



sensors. For example, an NEC model UPD35H71AD 
image sensor having a scanning rate of 5000 scans per 
second is available for more than ten times the cost of 
a Toshiba model 1201 image sensor having a scan rate 
5 of 200 scans per second. 

A reduced cost check reader according to the in- 
vention which utilizes an imaging assembly having a 
lower scan rate is realized by providing a transport 
mechanism having two transport speeds. An "imaging" 
10 transport speed for performing image sensing, and a 
"MICR" transport speed for performing MICR reading. 
Referring again to equation 1 , a 200 dots per inch res- 
olution image can be generated using an imaging as- 
sembly having a scan rate of 1 00 scans per second and 
IS by transporting the check at an imaging transport speed 
of 0.5 inches per second. 

A functional diagram for one possible embodiment 
of a two speed check reader transport mechanism is 
shown in Fig. 5. Two speed transport mechanism 1 50 
20 includes first transport roller 152 and second transport 
roller 154. First transport roller 152 transports a check 
across imaging assembly 60 and second transport roller 
1 54 transports a check across MICR read head 35. Im- 
aging assembly 60 is mounted to imaging assembly 1 56 
25 behind window 1 58 and assembly 1 56 is biased prefer- 
ably by spring 162 to maintain contact between window 
162 and first roller 1 52. MICR read head 35, meanwhile 
is biased to remain in contact with second roller 1 54. 
First and second rollers 152 and 154 may be powered 
30 by a single motor, as indicated in block diagram of Fig. 
3. Preferably, a gear or belt system (not shown) powered 
by motor 70 is adapted, by methods well known, to drive 
rollers 1 52 and 1 54 simultaneously. Motor 70 in the case 
of a two speed transport mechanism is capable of at- 
35 taining variable speeds so that at a predetermined point 
during operation of transport mechanism 1 50, the speed 
of rollers 152 and 154 can be changed from an imaging 
transport speed to a MICR transport speed or vice ver- 
sa. Position detectors, 164, 166, 168 and 170 which may 
40 be photodetector based motion detectors, are installed 
to provide information regarding the position of a check 
within the check reader In the embodiment shown, first 
position detector 164 determines if a check has been 
presented, and second position detector 166 deter- 
45 mines if imaging of the check has been completed. Third 
position detector 168 determines if check has been 
transported to MICR read head 35 and fourth position 
detector 170 determines if MICR reading of the check 
is complete. The relative positions of image sensor 60 
50 and read head 35 can be revised. 

In addition to first and second rollers 152 and 154, 
transport mechanism 150 may include third roller 174 
having associated therewith a bracket 176 biased to 
maintain contact with third roller 174. Third roller 174 
55 enables transport mechanism 150 to accommodate 
checks of different sizes. Checks are commonly availa- 
ble in three different sizes; personal check size (2.75" x 
6"). business check size (3.7" x 8.5"), and South African 
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check size (3.5" x 7.75"). To the end that transport mech- 
anism 150 accommodates all sizes of checks, image 
sensor 60 and read head 35 are spaced apart to a dis- 
tance of about equal to the maximum check length, or 
greater Acheckof shorter-than-maximum length will be 
fully supported by third roller 1 74 when transported be- 
tween first and second rollers 152 and 154. It will be 
recognized that the two or three roller systems de- 
scribed above can be replaced by a system having mul- 
tiple, relatively closely spaced rollers as indicated by 
dashed roller 182 and 184, Further, it will be seen that 
first roller 152 does not have to be aligned with image 
sensor 60, and that second roller 152 does not have to 
be aligned with read head 35 as long as read head 35 
is biased to contact a document passing through slot 
1 85. \A^ether or not rollers 1 52 and 1 54 are aligned with 
image sensor 60 and read head 35, respectively, image 
sensor 60 and read head 35 should be spaced apart to 
a distance at least equal to the maximum length of the 
received document so that the apparatus can be con- 
figured for full length document imaging and MICR read- 
ing of a document having any length within a range of 
possible lengths. 

Also shown in the transport mechanism of Fig. 5 is 
supplementary imaging assembly 178 which may be in- 
stalled in a check reader having a one or two speed im- 
aging assembly. Supplementary imaging assembly 178 
is positioned opposite imaging assembly 60, as shown 
so that the opposite side of a check may be imaged 
when transported through a check reader. Imaging as- 
semblies 60, 178 should be spaced apart so that an il- 
lumination source of one assembly does not affect the 
operation of the other assembly. A supplementary MICR 
read head can be implemented in a check reader to en- 
able opposite-side MICR reading of magnetic ink char- 
acters printed on the reverse side of a check. 

Additionally, or as an alternative to using a plurality 
of MICR readers and/or imaging assemblies, the docu- 
ment feed path may be formed such that the document 
is turned over during transport so that a second side of 
a transport passes across an indicia-determining com- 
ponent after a first side passes across the same indicia- 
determining component. 

In addition to or as an alternative to passing a doc- 
ument by a system of rollers, the transport mechanism 
can transport a document with use of an air transport 
system wherein the document is supported by air as it 
moves across the read head and the imaging assembly 
A document can also be transported by the force of grav- 
ity. For example, in one possible design, a document is 
imaged and read as it falls downward through a. verti- 
cally oriented feed path. 

Now referring again to the block diagram of Fig. 3 
and to the flow diagram of Figs. 6a and 6b, operation of 
a check reader in having a two speed transport mecha- 
nism will be described. As the system is powered up at 
step 200. processor 66 determines at step 202 if a check 
has been inserted into the reader by reading the output 



from first position detector 1 64. Processor 66 in step 204 
then generates control signals to run step motor 204 at 
an imaging transport speed. After imaging assembly 60 
is powered up at step 206 image capture begins. In 
5 steps 208, 210, and 212 processor 66 repeatedly reads 
the output from analog-to-digital converter 76 while mo- 
tor is in a stop phase, instructs motor 70 to move, and 
stores the converter output into a memory location, until 
at step 214 a determination is made that the check has 
10 passed completely across imaging assembly 60, a con- 
dition indicated by second position detector 166 turning 
low. Imaging assembly 60 is then shut off at step 216 
and the motor transport speed is changed to a MICR 
transport speed at step 218. After the presence of a 
15 check at read head 35 is sensed at step 220, processor 
66 repeatedly reads the output of MICR reader A/D con- 
verter 74 at a predetermined sample rate until at step 
224 a reading of the output from fourth position detector 
1 70 indicates that the end of a check has been reached. 
20 Motor 70 is stopped at step 226. and certain post-data- 
capture steps are carried out in steps 228, 230 and 232. 

For archiving applications and for software -aided 
character recognition applications, a constant imaging 
transport speed is normally required so that image dis- 
25 tortion problems are avoided. However, in the case 
where stored images are symbologies requiring decod- 
ing, some image distortions are often tolerable, and a 
document can normally be imaged satisfactory while be- 
ing transported asynchronously through a check reader. 
30 A document is transported asynchronously through 
a check reader when it is transported by hand. One ad- 
vantage of manually transporting a document through a 
check reader is that asynchronous transport rate will be 
moderate (in the range of from about 0.25 inches per 
35 second to about 1.0 inches per second). Therefore a 
computer processable image having satisfactory reso- 
lution can be generated using a low cost imaging as- 
sembly having a scan rate on the order of 50 scans per 
second or less. 
40 A manual imaging check reader is shown in Fig. 7. 
Like the embodiment discussed in connection with Fig. 
1 manual imaging check reader 250 includes a transport 
mechanism 265 for transporting a document at a con- 
stant speed across a MICR read head. However, to the 
45 end that manual imaging check reader 250 can image 
documents as they are moved manually, manual imag- 
ing check reader 250 includes important modifications. 
Particularly, imaging assembly 60 is mounted forwardly 
from transport mechanism 265 and directed toward 
50 loading platform 266, which partially defines a feed path 
and extends forwardly from slot 252. Shown in Fig. 7 as 
being installed below loading platform 266, imaging as- 
sembly 60 may also be installed above loading platform 
266 to enable imaging of a symbology printed on the 
55 face of a document. With imager sensor 60 mounted for- 
ward of transport mechanism 265, documents inserted 
into slot 252 can be imaged while being loaded into 
reader 252 before contacting transport mechanism 265, 
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shown in Fig. 7 as a roller. It will be recognized that this 
embodiment of the invention is especially useful in the 
case where a symbol formed toward a leading edge of 
a document requires decoding. While a manual imaging 
check reader can also be provided by installing an im- s 
aging assembly rearward of transport mechanism 265, 
such a configuration is normally not preferred because 
it does not take advantage of the slow transport speed 
inherent to the loading step as in the configuration of 
Fig. 7. It will be recognized that a manual imaging trans- 10 
port mechanism according to above description is a two 
speed transport mechanism as described herein where- 
in the asynchronous manual transport of a document 
constitutes an imaging transport speed. 

Operation of manual imaging check reader is de- 
scribed with reference again to the block diagram of Fig. 
3 and to the flow diagram of Figs. 8a and 8b. After the 
system is powered up at step 300. processor 66 deter- 
mines if a document has been inserted by continuously 
reading the output from a position detector which is 20 
mounted proximate slot opening 258. Upon detection of 
a document, processor 66 at steps 304 and 306 repeat- 
edly reads the output of imaging assembly converter 76 
and attempts to decode the captured image. The at- 
tempt to decode the image can be carried out depending 2S 
on the type(s) of symbologies present on the document 
with use of one or more of several available and widely 
known decoding algorithms including, for example, al- 
gorithm for decoding code 39, UPC, l2of5, code 128, 
code 49. code one. PDF417, or Maxicode. The effec- 30 
tiveness of the decoding algorithm can be enhanced 
with the implementation of an additional algorithm which 
corrects for potential decoding errors associated with 
transporting a document at an asynchronous transport 
speed. An example of such an algorithm is the method- 35 
ology described in application serial number 
08/504.643, which is assigned to the assignee of the 
present invention, and incorporated by reference here- 
with. Once the symbol is successfully decoded (i.e. a 
"good read" occurs) feedback is generated at step 310 40 
indicating to the user that the symbol has been decoded. 
Such user feedback may take the form, for example, of 
a flashing LED element, or the sounding of an audible 
tone. Importantly, a control signal for starting motor 70 
is generated at step 312 only after the symbol is sue- 45 
cessfully decoded. Otherwise, a document could be re- 
ceived by roller and transported through check reader 
without being decoded. After motor 70 is started at step 
31 2 operation of the manual imaging check reader pro- 
ceeds in steps 31 4 through 326 as in the case of check so 
reader having a two speed transport mechanism, at 
steps 222, through 232. described previously in connec- 
tion with Fig. 6b. 

The check reader thus far described can be imple- 
mented as a stand-alone device, or as a component in 5S 
a check reading system 400. As is indicated in the block 
diagram of Fig. 11 , a number of possible peripheral de- 
vices can be made to communicate with check reader 



402 according to the invention. 

For example, a host system 404 provided by at least 
one data format engine can be made to communicate 
with data format engine 64 of check reader 402. Host 
system 404 may download software and/or data to read- 
er 402, For example, host system 404 may download 
decoding software to reader 402 or may download in- 
formation regarding the endorser, payee, maker, etc. of 
a check. Check reader 402 can also be made to upload 
data to host system 404. In one common application, a 
captured electronic representation of a check is trans- 
ported to host system 404 which comprises or is in com- 
munication with central check records management fa- 
cility. 

In addition to having an imaging assembly and a 
magnetic ink character reader mounted on the housing 
of a check reader, check reader 402 can be in commu- 
nication with a peripheral magnetic stripe reader 410 
and/or a peripheral imaging assembly 412. Peripheral 
imaging assembly 412 may be provided, for example, 
by a single element wand type imaging assembly; a mul- 
tiple element type imaging assembly, a matrix array 
(camera) type imaging assembly, or a laser based im- 
aging assembly. 

Data from a peripheral magnetic stripe reader 410 
or a peripheral imaging assembly 412 may communi- 
cate with check reader through a wireless communica- 
tions port 420 which may be formed on reader 402. Data 
can be uploaded from a peripheral reader or imager or 
another peripheral component, via wireless communi- 
cations port 420 using, for example, radio transmission 
or infrared communications technologies. Wireless 
transmission port 420 can also be used to upload data 
from check reader 402 to host system 404 or to down- 
load data from check reader 402 to a peripheral device. 

Check reader 402 may have a display (not shown) 
formed thereon for displaying information regarding a 
processed check, or regarding the endorser, payee, 
maker, etc. of a check. The display may be provided, for 
example, by an alphanumeric LED or LCD display, a 
graphic display, or a video display. 

Display of information regarding a check, an indi- 
vidual, or a banking institution may also be made by a 
peripheral display 425, which can be provided by an al- 
phanumeric LED or LCD display, a graphic display, or a 
video display, commonly a computer monitor. 

Check reader 402 may be in communication with a 
printer 430 which may be adapted to print, for example, 
a representation of an imaged check, MICR data print- 
ing, or a receipt for the previously made financial trans- 
action. A keyboard 436 can be used to input data into 
check reader 402. For example, keyboard 436 may be 
used to input information about a check according to a 
verbal statement made by a presenter, which is cross 
referenced with information extracted from a check by 
processing of the electronically captured indicia of a 
check. Check reader 402 may be powered by a battery 
pack, as indicated by 440 of Fig. 11 . 
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The present invention may be utilized in a variety of 
applications. Hardware and software adaptations of the 
present invention nnay vary depending upon application. 

In one nnajor application of the present invention, 
the check reader performs full check imaging for archiv- 
ing purposes. A full check image can be uploaded to a 
records-management facility which may be provided by 
host system 404, thereby alleviating the need for further 
check imaging procedures. When an imaging assembly 
of the check reader performs full check imaging, the op- 
tics associated with the imaging assembly and the im- 
aging assembly must be coordinated so that the imaging 
assembly images a complete width of a check. Methods 
of coordinating optics so that an imaging assembly im- 
ages a subject of a desired width are well known, and 
therefore will not be discussed further herein. 

In another application of a check reader according 
to the invention, the check reader is used in combination 
with specialized check indicia in an improved check 
reading system. In the Improved check reading system, 
a two dimensional or preferably a stacked one dimen- 
sional portable data file (PDF) bar code symbol is print- 
ed on a check. The symbol is of a type that represents 
the image of the person authorized to present the check. 
When the check reader imaging assembly senses the 
PDF symbol, software associated with the symbol is ac- 
tivated to process the symbol and construct, for identi- 
fication verification purposes, a near-photograph quality 
image of the person authorized to present the check. In 
this application, the optics and the imaging assembly 
need only image the specific area of a check having the 
symbol, and the check may be transported manually 
during image sensing, using a manual imaging check 
reader according to the invention as shown in Fig. 8. 
Display of the near-photograph image of the authorized 
presenter can be made by a display housed in the hous- 
ing of the check reader, by a peripheral display 426, or 
by the output from printer 430. 

In another application of the invention, an imaging 
assembly is positioned in the check reader housing to 
image the hand-written dollar amount written in the dol- 
lar amount box of the check. With appropriate character 
recognition software for processing the hand written nu- 
meral image, the imaging assembly can be made to au- 
tomatically aid in the determining of the dollar amount 
of the check, thereby eliminating the initial stage check 
processing step of manually entering the dollar amount 
of a check into the computer system of a bank or store. 

In a related application, an imaging assembly is pro- 
vided which images the hand-written text image from the 
dollar amount line of the check. The imaging assembly 
imaging the dollar amount line of a check may be, for 
example, a full width imaging assembly having optics 
for imaging the full width of a check, a large imaging 
assembly which images both the dollar amount fine and 
the dollar amount box. or a dedicated imaging assembly 
which images the dollar amount line only. Imaging of the 
dollar amount line can be used in place of or as a sup- 



plement to imaging the dollar amount box of a check so 
that the check processing step of entering the dollar 
amount of a check by hand will be eliminated. 

In yet another application, an imaging assembly 
s mounted in a check reader is utilized to image the sig- 
nature line of a check. Where an Imaging assembly is 
positioned to image the signature field, the captured im- 
age can be processed by signature processing software 
of the type which produces a numerical code that varies 
10 depending on highlight features of the signature. The 
numerical code generated by scanning and processing 
the signature image is then compared to a numerical 
signature code for the patron which has been printed on 
the check or which has been entered into the computer 
system of the bank or store. 

While the present invention has been described 
with reference to a number of specific embodiments, it 
will be understood that the spirit and scope of the 
present invention should be determined with reference 
20 to the appended claims. 



Claims 

25 1. An apparatus for determining at least one of either 
a magnetically readable indicia and an optically im- 
ageable indicia on a document wherein said hous- 
ing comprises a housing (12) having receiving 
means for receiving said document; a first magnetic 
30 ink character reader (72) mounted to said housing 
for generating a first type of electric signal when an 
indicia printed with magnetic ink and said reader are 
moved relative to one another; and characterized in 
that said apparatus includes a first imaging assem- 
35 biy (60) mounted to said housing for generating a 
second type of electric signal when an indicia and 
said imaging assembly (60) are moved relative one 
another, said imaging assembly (60) and said mag- 
netic read head (35) forming an indicia-determining 
40 assembly (60,72) of said apparatus; transport 
means (70) for transporting said document and said 
indicia-determining assembly (60,72) relative to 
one another; and control means (64), in communi- 
cation with said transport means (70), said magnet- 
os ic ink character reader (72) and said imaging as- 
sembly (60), for capturing a first electrical represen- 
tation of said magnetic ink indicia and a second 
electrical representation of said indicia when said 
document and said indicia-determining assembly 
50 (60,72) are transported relative to one another. 

2. The apparatus of claim 1, wherein said transport 
means (70) is a single speed transport means hav- 
ing means for transporting said document and said 
55 indicia-determining assembly (60,72) relative to 
one another at a predetermined transport speed 
sufficient for generating said first type of electric sig- 
nal, said imaging assembly (60) having a scan rate 
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selected in accordance with said transport speed 
and a desired resolution of said second electrical 
representation. 

The apparatus of claim 1, wherein said transport s 
means (70) is a single speed transport means hav- 
ing means for transporting said document and said 
indicia-determining assembly (60,72) at a predeter- 
mined transport speed sufficient for generating said 
first type of electric signal, said imaging assembly io 
(60) having a scan rate selected so that said scan 
rate divided by said transport speed is on the order 
of at least about 200 dots per inch, whereby the res- 
olution of said second electrical representation is 
sufficient for software-aided character recognition ^5 
of an indicia element on said document. 

The apparatus of claim 1, wherein said transport 
means (70) is a two speed transport means having 
means for transporting said document and said so 
magnetic ink character reader (72) relative to one 
another at a MICR transport speed, and means for 
transporting said document and said imaging as- 
sembly (60) relative to one another at an imaging 
transport speed, said control means (64) capturing 2S 
said first electrical representation when said trans- 
port means (70) is at said MICR transport speed 
and capturing said second electrical representation 
when said transport means (70) is at said imaging 
transport speed. 30 

The apparatus of claim 1, wherein said transport 
means (70) is a two speed transport means having 
means for transporting said document and said 
magnetic ink character reader (72) relative to one 35 
another at a MICR transport speed, and means for 
transporting said document and said imaging as- 
sembly (60) relative to one another at an imaging 
transport speed, said control means (64) capturing 
said first electrical representation when said trans- 40 
port means (70) is at said MICR transport speed 
and capturing said second electrical representation 
when said transport means (70) is at said imaging 
transport speed, said imaging assembly (60) having 
a scan rate selected so that said scan rate divided 45 
by said transport speed is on the order of at least 
about 200 dots per inch, whereby the resolution of 
said second electrical representation is sufficient for 
software -aided character recognition of an indicia 
element on said document. so 

The apparatus of claim 1 , wherein said transport 
means (70) is a two speed transport means having 
means for transporting said document and said 
magnetic ink character reader (72) relative to one 55 
another at a MICR transport speed and means for 
transporting said document and said imaging as- 
sembly (60) relative to one another at an imaging 



transport speed, said control means (64) capturing 
said first electrical representation when said trans- 
port means (70) is at said MICR transport speed 
and capturing said second electrical representation 
when said transport means is at said imaging trans- 
port speed, said imaging assembly (60) having a 
scan rate selected so that a resolution of said first 
electronic representation is sufficient for decoding 
a high density bar code symbol indicia element on 
said document. 

7. The apparatus of claim 1 , wherein said apparatus 
includes a second imaging assembly (178) mount- 
ed in said housing (1 2) and positioned to oppose 
said first imaging assembly (60) so that said appa- 
ratus images a face and back of a document when 
said transport means (70) moves said document 
and said first imaging assembly relative to one an- 
other. 

8. An apparatus for determining at least one of either 
a magnetically readable indicia and an optically im- 
ageable indicia on a document wherein said appa- 
ratus comprises a housing (12) having a slot (185) 
for receiving said document, and a feed path (22); 
a magnetic ink character reader (72) mounted to 
said housing (12) proximate said slot (185) for gen- 
erating a first type of electric signal when an indicia 
printed with magnetic ink and said reader are 
moved relative to one another; and characterized in 
that said apparatus includes an imaging assembly 
(60) mounted to said housing proximate said feed 
path for generating a second type of electrical signal 
when an indicia and said imaging assembly (60) are 
moved relative to one another; transport means 
(70) for transporting said document along said feed 
path (22); and control means (64) in communication 
with the transport means (70) magnetic ink charac- 
ter reader (72) and imaging assembly (60), said 
control means (64) capturing a first electrical repre- 
sentation of said magnetic ink indicia and a second 
electrical representation of said indicia when said 
document is transported through said slot (185). 

9. The apparatus of claim 8, wherein said transport 
means (70) comprises roller means (152,154) 
adapted to drive said document through said feed 
path (22), said magnetic ink character reader (72) 
mounted on said housing at a first position proxi- 
mate said feed path (22), said imaging assembly 
(60) mounted at a second position proximate said 
feed path (22) and spaced apart from said magnetic 
ink character reader (72) along the length of said 
feed path (22); and driving means for driving said 
roller means (152,154). said driving means adapted 
to drive said roller means (1 54) at a MICR transport 
speed when said document is transported across 
said magnetic ink character reader (72), said driving 
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means adapted to drive said roller means (152) at 
an imaging transport speed when said docunnent is 
transported across said imaging assembly (60). 

10. The apparatus of claim 8, wherein said transport 5 
means (70) comprises roller means (152,154) 
formed along the length of said feed path (22) 
adapted to drive said document through said slot 
(185), said magnetic ink character reader (72) 
mounted on said housing (12) at a first position io 
proximate said feed path (22), said imaging assem- 
bly (60) mounted at a second position proximate 
said feed path (22) and spaced apart from said 
character reader along the length of said feed path 
(22), said imaging assembly (60) and said magnetic t5 
ink character reader (72) being spaced apart to a 
distance at least equal to a maximum document 
length so that said reader can MICR read and image 

the full length of a document having any length less 
than or equal to said maximum length; and transport 20 
means (70) for driving said roller means (152,154), 
said driving means adapted to drive said roller 
means (1 54) at a MICR speed when said document 
is transported across said magnetic ink character 
reader (72). said transport means (70) adapted to 25 
drive said roller means (152) at an imaging speed 
when said document is transported across said im- 
aging assembly. 

11. The apparatus of claim 8, wherein said document 30 
has a leading edge and a distal edge, and wherein 
said transport means (70) comprises a first roller 
(152) mounted proximate said feed path (22) adapt- 
ed to receive said leading edge and to pass said 
document across said imaging assembly (60) along 3S 
said feed path (22); a second roller (151) mounted 
proximate said feed path (22) adapted to receive 
said document approximately as said distal edge 
exits said first roller (152), said second roller (154) 
adapted to transport said document across said 40 
magnetic ink character reader (72) ; and transport 
means (70) for driving said first and second rollers 
(152,154), said transport means (70) adapted to 
drive said first roller (1 52) at a first speed when said 
document is received by said first roller (152), and -^5 
said second roller (154) at a second speed when 
said document is received by said second roller 
(154). 

12. The apparatus of claim 8, wherein said document 50 
has a leading edge and a distal edge, and wherein 
said transport means (70) comprises a first roller 

(1 52) mounted proximate said feed path (22) adapt- 
ed to receive said leading edge and to pass said 
document across said magnetic ink character read- 5S 
er (72) and partially through said feed path (22); a 
second roller (152) mounted proximate said feed 
path (22) adapted to receive said document approx- 



imately as said distal edge exits said first roller 
(152), said second roller (152) adapted to transport 
said document across said imaging assembly (60); 
and drive means for driving said first and second 
rollers (1 52. 1 54), said drive means adapted to drive 
said first roller (154) at a first speed when said doc- 
ument is received by said first roller (154), and said 
second roller (152) at a second speed when said 
document is received by said second roller (152). 

13. The apparatus of claim 8, wherein said document 
has a leading edge and a distal edge, and wherein 
said transport means (606) comprises a first roller 
(152) mounted proximate said feed path (22) adapt- 
ed to receive said leading edge and to pass said 
document across said imaging assembly (60) and 
along said feed path (22); a second roller (154) 
mounted proximate said slot (185) adapted to re- 
ceive said document approximately as said distal 
edge exits said first roller (152), said second roller 
(154) adapted to pass said document across said 
magnetic ink character reader (72), said imaging 
assembly (60) and said magnetic ink character 
reader (72) being spaced apart at least to a maxi- 
mum document length so that said apparatus can 
perform full length imaging and reading of a docu- 
ment having any length less than said maximum 
document length; and transport means (70) for driv- 
ing said first and second rollers (154,152), said 
transport means (70) adapted to drive said first roll- 
er (154) at a first speed when said document is re- 
ceived by said first roller (1 54), and said second roll- 
er (152) at a second speed when said document is 
received by said second roller (152). 

14. The apparatus of claim 8, wherein said feed path 
(22) extends forwardly from said transport means 
(70), and wherein said imaging assembly (60) is 
mounted proximate said feed path (22) forward of 
said transport means (70) so that said control 
means (64) is adapted to capture said second elec- 
trical representation when said document is loaded 
onto said feed path (22) before being transported 
by said transport means (70). 

15. The apparatus of claim 8, wherein said feed path 
(22) extends forwardly from said transport means 
(70). and wherein said imaging assembly (60) is 
mounted proximate said feed path (22) forward of 
said transport means (70) so that said control 
means (64) is adapted to capture said second elec- 
trical representation when said document is loaded 
into said slot (185) before being transported by said 
transport means (70), said control means (64) fur- 
ther being adapted to decode symbols and to gen- 
erate a good read signal upon successfully decod- 
ing a symbol, wherein said transport means (70) is 
responsive to said good read signal such that said 



13 



25 



EP 0 791 893 A2 



26 



transport means (70) cannot be activated until said 
transport means receives said good read signal. 

16. A method for assuring the validity of a docunnent of 
a having indicia formed thereon, said indicia includ- s 
ing a signature field which may have a signature 
formed thereon, said method including the step of 
imaging at least some of said indicia formed on said 
document and characterized in that said method 
comprises the steps of: io 

forming on said document a code indicating the 
highlight features of a valid signature; 
imaging said signature field to generate an 
electronic representation of said signature 
field; 

electronically determining said numerical code 
using an indicia-determining assembly (60,72); 
processing said electronic representation of 
said signature field to generate a numerical rep- 20 
resentation of the highlight features of said sig- 
nature; and 

comparing said code and said numerical repre- 
sentation to determine the validity of said doc- 
ument. 25 



said document having magnetic ink indicia formed 
thereon, said method including the step of MICR 
reading said indicia and characterized in that said 
method includes the steps of: 

providing a device having MICR means (72) 
formed therein tor MICR reading of said mag- 
netic ink indicia, and imaging means (60) for im- 
aging said magnetic ink indicia of a document; 
loading said document into said device; 
activating said device to generate a first elec- 
tronic representation of said magnetic ink indi- 
cia corresponding to said magnetic ink charac- 
ter reader means (72). and a second electronic 
representation of said magnetic ink indicia cor- 
responding to said imaging means (60) ; and 
comparing said first and second electronic rep- 
resentations. 



17. The method of claim 16, wherein said forming step 
includes the step of depositing optically tmageabte 
indicia on said document, and wherein said indicia- 
determining assembly is a magnetic ink character 30 
reader (72). 

18. The method of claim 16, wherein said forming step 
includes the step of depositing magnetic ink on said 
document, and wherein said indicia-determining 3S 
component is an imaging assembly (60). 

19. A system for assuring the validity of a check, said 
check having indicia formed thereon; and charac- 
terized in that said system includes imaging means 40 
(60) for imaging a bar code symbol and for gener- 
ating an electronic representation of a bar code 
symbol; a first bar code symbol included in said in- 
dicia, said first bar code symbol selected to be of a 
type which may be decoded to represent an author- 45 
ized presenter of said check; means (64) respon- 
sive to said imaging means for constructing a near 
photograph quality electrical representation of said 
authorized presenter; and means (426) for display- 
ing said near-photograph quality electrical repre- so 
sentation of said authorized presenter so that a de- 
termination can be made if said image of said au- 
thorized presenter represents an actual presenter. 

20. The system of claim 19, wherein said bar code 5S 
symbol is a portable data file type barcode symbol. 

21. A method for assuring the validity of a document, 
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